Background: Understanding factors surrounding the implementation process of mass drug administration for lymphatic filariasis (MDA for LF) elimination programmes is critical for successful implementation of similar interventions. The sub-Saharan Africa (SSA) region records the second highest prevalence of the disease and subsequently several countries have initiated and implemented MDA for LF. Systematic reviews have largely focused on factors that affect coverage and compliance, with less attention on the implementation of MDA for LF activities. This review therefore seeks to document facilitators and barriers to implementation of MDA for LF in sub-Saharan Africa. Methods: A systematic search of databases PubMed, Science Direct and Google Scholar was conducted. English peer-reviewed publications focusing on implementation of MDA for LF from 2000 to 2016 were considered for analysis. Using thematic analysis, we synthesized the final 18 articles to identify key facilitators and barriers to MDA for LF programme implementation. Results: The main factors facilitating implementation of MDA for LF programmes were awareness creation through innovative community health education programmes, creation of partnerships and collaborations, integration with existing programmes, creation of morbidity management programmes, motivation of community drug distributors (CDDs) through incentives and training, and management of adverse effects. Barriers to implementation included the lack of geographical demarcations and unregistered migrations into rapidly urbanizing areas, major disease outbreaks like the Ebola virus disease in West Africa, delayed drug deliveries at both country and community levels, inappropriate drug delivery strategies, limited number of drug distributors and the large number of households allocated for drug distribution. Conclusion: Mass drug administration for lymphatic filariasis elimination programmes should design their implementation strategies differently based on specific contextual factors to improve implementation outcomes. Successfully achieving this requires undertaking formative research on the possible constraining and inhibiting factors, and incorporating the findings in the design and implementation of MDA for LF.
Background
Globally, over 947 million people are at risk of infection with lymphatic filariasis (LF) [1] and an estimated 67.88 million are infected, with as much as 36 million people disfigured and incapacitated by its resultant chronic conditions [2] . According to the World Health Organization (WHO), LF accounts for at least 2.8 million disability adjusted years (DALYs) not including significant co-morbidity of mental illness commonly experienced by patients and their caregivers [1, 3] . This disease affects the poorest populations in society, particularly those living in areas with poor water, sanitation and housing, causing permanent disfigurement, reduced productivity and social stigma [4] . The most common chronic manifestations of LF are lymphedema (swelling of skin), elephantiasis (swelling of limbs) and hydrocele (swelling of genital organs) [5] .
South-East Asia and sub-Saharan Africa (SSA) account for about 94% of the LF global disease burden [6] . The SSA region is estimated to have 409.7 million people from 35 endemic countries at risk of infection [7] , which is about 32% of the LF global disease burden [2] . LF is associated with massive economic losses in SSA, impairing economic activity of up to 88% in infected people and causes almost US$1 billion in annual productivity losses, mostly resulting from the disability linked to hydrocele in men [8, 9] .
In response to the global burden, the WHO formed the Global Programme to Eliminate Lymphatic Filariasis (GPELF) in 2000 [10] . The GPELF strategy has been to promote large scale mass drug administration (MDA) in endemic areas with annual doses of albendazole, ivermectin or diethylcarbamazine citrate (DEC) and provision of minimum care to every person with associated LF chronic manifestations [11] . The core objective of MDA for LF is to reduce microfilariae levels in human populations in order to interrupt the transmission cycle between mosquitoes and humans. A minimum annual MDA for LF coverage of >65% of the population at risk is recommended by the WHO for 4-6 years [12] . However, this is usually dependent on the microfilariae baseline prevalence in the population at risk and other factors determining transmission [13] .
Over the years, many countries have implemented MDA for LF campaigns, successfully reducing the prevalence levels of the microfilariae in endemic populations. Between 2000 and 2015, the WHO reported that more than 6.2 billion doses of treatment were administered to more than 830 million people in 64 endemic countries, reducing the transmission risk by 45% [6] .
Despite these positive global achievements in treatment provision, MDA for LF programmes continue to face numerous challenges that result into low treatment coverage levels and non-compliance by the communities [12, [14] [15] [16] [17] [18] [19] . Programmatic challenges include; sustaining timely distributions of drugs, establishing accurate monitoring and evaluation systems by the communities, increasing involvement of the local communities and engaging in effective advocacy for continued MDA for LF support [12] . Lahariya et al. [20] notes that MDA for LF programmes seem to focus more on tablet distribution than the major implementation questions such as health education, side effects, morbidity management and logistics. Similarly, Kisoka et al. [21] also reports that problems of low compliance to MDA for LF are more provider-initiated than by individual recipients' perceptions and practices.
Several publications in SSA have highlighted implementation challenges in MDA for LF programmes [21] [22] [23] [24] [25] . However, systematic documentation of this information still remains lacking. Understanding the factors shaping implementation is critical to strengthening future MDA for LF campaigns. This review therefore, aims at systematically documenting the barriers and facilitators to implementation of MDA for LF in SSA.
Methods

Search strategy
A systematic search of three databases PubMed, Science Direct and Google Scholar was conducted between December 2015 and May 2016, to document facilitators and barriers to implementation of MDA for LF. We also searched references of retrieved articles to identify further literature. The key search terms included: "community directed treatment," OR "community participation," OR "community drug distributors," OR "acceptability" OR "compliance" OR "Coverage" OR "implementation" AND "lymphatic filariasis" AND "mass drug administration." AND "sub-Saharan Africa."
Inclusion and exclusion criteria
The search was limited to English peer-reviewed publications for LF MDA programmes implemented in the subSaharan Africa region. Only publications from 2000 to 2016 were included, as this marked the period of heightened international efforts to eliminate LF as a public health problem. Studies that illustrated the implementation processes, highlighted strategic lessons learnt from evaluations and documented national programme successes were included. Studies were included if they assessed the following implementation outcomes; (i) Treatment coverage/compliance, defined as the proportion of individuals, expressed as percentage of the target population who received and swallowed a drug or combination of drugs [26] ; (ii) Program sustainability, referred to the process of maintaining or institutionalising innovation use, capacity and benefits [27, 28] ; (iii) Successful implementation referred to perceptions among implementation stakeholders (both the provider and community) that a given treatment, service, practice, or innovation is agreeable, palatable, or satisfactory with their needs [28] ; and (iv) Community participation, defined as the involvement of the community in programme design implementation and evaluation [29] . Publications were excluded if they did not address the MDA for LF intervention, were from outside the SSA region, conducted before the year 2000 and did not report any of the MDA for LF implementation outcomes as defined by the review (Fig 1) .
Study selection and quality assessment
The study selection was guided by the PRISMA guidelines by Moher et al. [30] . The search resulted in 579 articles, of which 188 duplicates were excluded. The remaining 391 titles and abstracts were screened and 282 articles were excluded for not addressing the MDA for LF intervention. A total of 109 articles were then considered for full text reading, of which 91 papers were eliminated because they were not from sub-Saharan Africa, published outside the review period and did not report the outcomes of interest.
The final 18 articles have been reported in this systematic review (Fig 1) . The quality of these studies was assessed using the critical appraisal skills programme [31] . Data was extracted onto a data extraction form created in Microsoft excel to asses information on key study aspects such as the findings, designs, sample, data collection, analysis, reporting and ethics.
Data analysis and synthesis
Data from the selected articles was analyzed using thematic analysis technique [32] , in NVivo 10 software (QSR international, Melbourne, Australia). This technique enables identification and exploration of themes and relationships within the coded data. A code list was developed comprising of structural/broad themes, which were iteratively agreed upon by the research team members after preliminary reading of abstracts and later modified to accommodate emergent themes. The code-list was then imported to NVivo and data from the included articles was coded in the respective nodes. Coding was conducted by two separate researchers including the principal investigator to allow for inter-coder reliability tests. Where there were discrepancies, the researchers met to discuss and reach consensus on how to code the information. Code reports from the coding activity allowed for identification of context specific factors shaping implementation of MDA for LF (Table 2) .
Results
Study characteristics
A total of 18 sub-Saharan African articles were included in the final analysis. These articles were from the following countries; Nigeria (n = 2), Sierra Leone (n = 2), Ghana (n = 2), Togo (n = 1), Liberia (n = 1), Mali (n = 1), Kenya (n = 4) and Tanzania (n = 5). Table 1 , provides a summary of all the included studies; the MDA for LF implementation period, the study sample characteristics and context (setting and area of the country where MDA for LF was implemented), study objectives, major findings and implementation outcomes. Eleven of the studies had qualitative (n = 3), quantitative (n = 4) and mixed methods (n = 4) designs. Six of the studies were programme reports (n = 6) and one was an evaluation (n = 1). Table 2 , gives details of the identified barriers and facilitators to implementation of MDA for LF, whilst Table 3 tries to quantify some of the recurrent approaches used to improve MDA for LF implementation in the reviewed studies.
Factors that facilitate implementation of mass drug administration for lymphatic filariasis 1. Creating awareness through community health education programmes Maintaining awareness through local health education programmes about the disease and treatment facilitated implementation of MDA for LF. Knowledge about the disease, purpose and benefits of treatment determined the levels of community participation [25, [33] [34] [35] [36] . Health workers, community drug distributors (CDDs) and institutions such as churches, mosques, schools and health centers played an important role in driving the local LF health education agenda [21, 25, [34] [35] [36] [37] [38] . At the center of all successful MDA for LF campaigns were community led LF behavioral change communication strategies aimed at reaching all people in implementation areas, regardless of their social status. For example, Mali and Nigeria's integrated neglected tropical diseases (NTDs) control programmes had developed and harmonized disease specific health education messages every year, through community led health education programmes [36, 37] . These community led programmes ensured successful community mobilization and participation.
1.1 Engagement of key health systems representatives and local leaders in health education Sustained political commitment from various government departments at both district and national levels towards community health education programmes was cardinal for the success of MDA for LF implementation [37, 39, 40] . Advocacy meetings with health systems representatives at local levels helped to facilitate MDA for LF programme implementation, by bringing these key stakeholders on board and encouraging them to be agents for change in their institutions [22, 23, 25, 34, 36, 37] . Use of traditional leadership and community structures for health education programmes in rural areas was essential for achieving maximum community participation [22, 25, 34] . Involving the community and local structures in MDA for LF programme implementation activities created a sense of ownership by the communities resulting in higher levels of participation. 2.1 Innovative and locally relevant means to conduct health education The use of innovative, locally relevant and context specific strategies by community led health education programmes facilitated implementation of MDA for LF [22, 23, 36, 37] . A study from Sierra Leone showed that use of innovative and more "modern" sensitization approaches such as the recurrent dissemination of information on frequently asked questions (FAQs), community radio stations (as platforms for phone-ins, text messaging and chatting with LF experts) as well as use of social media, enabled the reaching of individuals and institutions that had otherwise been unaware of MDA for LF [22] . These innovative approaches provided for better understanding of community concerns, beliefs and potential challenges during the campaigns, which needed to be addressed to achieve maximum community participation. Other examples are the Nigerian, Malian and Togolese programmes where the local media was extensively engaged throughout the MDA for LF campaigns to provide information to the communities, receive feedback and thus make necessary adjustments to the communication strategy [36, 37, 39] . 3.1 Appropriate information education and communication (IEC) materials for health education Provision and use of appropriate IEC materials was key to successful MDA for LF campaigns' health education efforts [22, 24, 34, 37, 40, 41] . One study from Sierra Leone highlighted the use of 'MDA for LF poster images [22] , ' which were specifically designed and disseminated in various locations, with information on the treatment protocol and MDA for LF benefits. These IEC materials were developed with input from communities to ensure appropriate, consistent and culturally sensitive information was disseminated. Two Nigerian studies further reported that conducting knowledge attitude and practices (KAP) surveys enabled the LF programme to design target specific, responsive and widely accepted IEC materials [36, 42] . Other benefits included being able to incorporate local understandings and terminologies of LF related conditions on the IEC materials.
Partnerships and collaborations
Partnerships and collaborations were essential for sustained and successful implementation of MDA for LF [22, 23, 36, 37, 40, 42, 43] . One of the main reasons for a successful MDA for LF programme in Togo, despite limited resources and political challenges, was formation of strategic international partnerships with institutions like the United States' Center for Disease Control and Prevention (CDC), Health Development International (HDI) and the Department for International Development (DfID) [39] . These institutions provided funding and technical support for NTD research and the setting up of the lymphedema management programme [39] . Local collaborations with the African Programme for Onchocerciasis Control (APOC) and the Onchocerciasis Control Programme (OCP) also facilitated MDA for LF implementation [36, 37, 42] . Countries that collaborated with both APOC and the OCP Major disease outbreaks may paralyze health systems and affect MDA for LF (n = 2) [33, 44] Integration with existing health interventions (n = 4) [36, 37, 39, 42] Innovative resource mobilization strategies in environments totally lacking local resources (n = 1) [36] Establishment of morbidity management programmes (n = 3) [39, 40, 43] Adverse effects management during MDA for LF implementation (n = 6) [34, 36, 37, [39] [40] [41] .
Population dynamics affecting MDA for LF Implementation.
Lack of clear geographical demarcations in MDA for LF implementation units (n = 2) [22, 23] Rapid urbanization and employment seeking population migrations into MDA for LF implementation units (n = 2) [22, 23] MDA for LF drug commodities and logistics supply.
Late delivery and procurement of MDA for LF drugs at community and international level (n = 3) [23, 36, 37] .
Unsustainable and inappropriate drug delivery strategies for given settings (n = 4) [21, 23, 36, 37] .
recorded considerable reduction in drug distribution costs and sustained high MDA for LF coverage, as both institutions had already established drug distribution structures through community directed treatment (CDT) programmes for onchocerciasis that had been running for many years.
Integration with existing health care interventions
Programme integration at national and primary healthcare levels facilitated implementation of MDA for LF [36, 37, 39, 42] . Other NTD programmes such as onchocerciasis, schistosomiasis and trachoma were some of the programmes integrated with MDA for LF. Integration provided a platform for shared coordination and distribution of programme resources as well as harmonization of incentive packages for CDDs across programmes [36, 37, 42] . Furthermore, it facilitated the use and implementation of multiple drug delivery strategies to maximize coverage amongst endemic populations. It also had a considerable impact of reducing the costs of implementing MDA for LF as similar activities could be conducted simultaneously as opposed to separating them. Stand-alone programmes were more costly and difficult to sustain in resource-constrained settings.
Selection and training
Adequate training of both the CDDs and healthcare workers prior to MDA for LF campaigns facilitated implementation [22, 25, 34, 35, 37, 44] . Training of CDDs on good communication skills, the disease and its prevention were documented to be important for the CDDs' acceptance by communities and also for their own motivation in conducting MDA for LF. In Kenya, it was pointed out that attending of workshops and training on mobilization techniques by CDDs not only equipped them with knowledge, but also motivated them to confidently respond to the often challenging LF questions from community members [35] . Similarly, the Togo MDA for LF programme was highly successful due to motivated and well trained CDDs [39] , who had undergone similar training with the health workers. The selection process of CDDs, their standing in society and the level of education influenced community participation in MDA for LF [25, 34, 36, 37] .
Provision of incentives
Provision of appropriate incentives to the CDDs was an essential component of MDA for LF programme success [22, 23, 25, 34, 35] . Incentives differed according to setting. For urban settings, financial incentives were much preferred whilst in the rural setting; villages provided various incentives such as T-shirts, certificates, farmland, levies waiver and above all high social status in the community for the CDDs [21, 35] . In Tanzania, the CDDs indicated better capacity to provide real-time data for MDA programme planning after being provided with mobile phones [45] . In Sierra Leone and Mali, high MDA for LF coverage was attained in urban settings after having previously recorded low coverage by hiring of paid CDDs [22, 23, 37] . These studies established that the volunteer system of CDDs was ineffective in urban settings, especially in over-populated, rapidly urbanizing and mixed ethnic communities. West and East Africa Ghana, Kenya, Mali, Sierra Leone and Tanzania. Selection, training and financial incentives provided to CDDs (n = 5) [22, 25, 34, 35, 37, 45] , and provision of mobile phones and other forms of motivation [45] (n = 1)
6. Management of adverse/side effects Side effects were some of the major reasons why community members did not participate in MDA for LF [21, 38, 40] . Successful MDA programmes had well-established plans for any adverse effects during implementation [34, 36, 37, [39] [40] [41] . Qualified healthcare personnel were mandated to not only supervise the CCDs, but also manage on-site, any side effects arising from taking the drugs. Some of the common side effects were nausea, headache, dizziness, fever, malaise, decreased appetite and vomiting. A key component of managing these adverse effects also involved incorporating the messages on side effects into the entire health education package, while underlining that the effects were short term and not clinically harmful. Due to many cultural myths and rumors, it was essential that recipients of these drugs were made aware of the side effects and possible access to care [21] . 7. Establishment of morbidity management programmes Morbidity management programmes for lymphedema and hydrocele were reported to increase community support for and hence participation in MDA for LF [39, 40, 43] . These programmes provided training on self-management of lymphedema for patients and hydrocele surgical operation for the healthcare providers. Community knowledge of available care, including surgery for hydrocele patients motivated people to participate in MDA for LF. Lymphedema management programmes also provided patients with a platform to share information with other community members about the disease and the benefits of the drugs. In Togo and the island of Zanzibar (Tanzania), Lymphedema management programmes helped to maintain community support for MDA for LF through addressing the needs of the individuals in the community with the most visible LF manifestations and providing information about the disease to the family members [39, 40] .
Barriers to implementation of mass drug administration for lymphatic filariasis 1. Delays in drug delivery and inappropriate strategies Implementation was hindered by the late delivery of drugs at both country and community levels [21, 23, 36, 37] . Delayed shipment of the drugs meant that MDA for LF implementation had to be postponed. Studies from Mali and Sierra Leone reported late deliveries of Ivermectin at country level, which subsequently affected the planning and implementation of MDA for LF [23, 37] . The most preferred drug delivery strategy across all the studies was house-to-house. However, this was unsuitable for urban settings, as people were more mobile with rather different housing arrangements [22, 23, 25] . Four studies from Mali, Kenya and Sierra Leone attained high coverage in urban areas through delivering at central locations such as clinics, schools, hospitals, churches and the use of the street-by-street delivery strategies [22, 23, 25, 37] . Central distribution strategies were reported to be ideal for urban settings, but nonetheless required a lot of effort from the distributors in dealing with large populations as well as managing logistics [36, 37, 39 ].
Lack of clear geographical demarcations and migrations
The lack of clear geographical demarcations and unregistered migrations of indigenous people into rapidly urbanizing settlements hampered the implementation of MDAs for LF [22, 23] . The effect was such that MDA for LF programmes failed to adequately implement because they could not plan for an unknown number of people. In Sierra Leone and Liberia people migrated into cities after the end of the wars in pursuit of better economic opportunities [22, 23, 46] . Such rapidly urbanizing cities became hard to reach and persistently recorded low MDA for LF coverage levels due to these large population movements. Implementation of MDA for LF activities in these rapidly urbanizing and un-demarcated sites was challenging because of the lack of clear boundaries for catchment areas, lack of community identities and health committees to facilitate community engagement and participation [22, 23, 46] .
Occurrence of disease outbreaks
Disease outbreaks such as the Ebola virus disease (EVD) in West Africa negatively affected MDA for LF programmes. Not only did this mean a shift in national health systems priorities regarding funding, research and development, but also resulted in a temporary halt to all MDA for LF activities in certain areas. In one Liberian study, it was suggested that participation of communities in future MDA for LF would be difficult as people were afraid that either the CDDs or the MDA drugs would spread the deadly Ebola virus disease [33] . Additionally, a Tanzanian study indicated that communities tended to be more concerned about diseases that caused high mortality in the community hence participation in MDA for LF was not such a priority, as they did not feel threatened by the disease [44] .
Limited number of community drug distributors
CDDs are the frontline personnel in MDA for LF programmes and hence any shortages could negatively affect implementation. Two studies from Mali and Nigeria reported that due to better incentives provided by other well-funded programmes, the capacity to retain CDDs was severely affected [36, 37] . In Mali, it was reported that motivation of CDDs without financial incentives had become a challenge whilst other programmes like those for HIV/AIDs, Malaria and TB were paying them. Similarly, two studies from Sierra Leone indicated that MDA for LF was severely affected during one season when it was concurrently implemented with other primary health care programmes, as the CDDs preferred to work for the other better rewarding programmes [22, 23] . 5. Allocation of large number of households for treatment The allocation of a large number of households for drug distribution to CDDs in limited time periods negatively affected MDA for LF implementation [25, 34, 35] . For example, in one Kenyan study, the CDDs coming from a site that had recorded low MDA for LF coverage complained of their inability to effectively distribute the drugs and conduct health education due to the vastness of the areas and the limited time period allocated to the exercise. They indicated that they had failed to cover all the allocated households and could not make any call backs to attend to people who had missed the actual drug distribution days [35] . The large number of households also had a bearing on the CDDs capacity to complete timely distributions and report accurate treatments figures on the tally sheets. Three studies from Kenya, Tanzania and Ghana further indicated that community members did not participate in one MDA for LF campaign because they had not been reached by the CDDs [21, 24, 38] .
Summary of the common approaches to improve MDA for LF implementation
Publications that discussed approaches aimed at improving MDA for LF implementation were further analyzed and categorized by country and region. We identified that innovative approaches to social mobilization through community led health education programmes and integration with existing health interventions were mostly documented in the West African region. Partnership approaches, morbidity management, adverse effects management and incentives for CDDs were crosscutting between the West and East African region (Table 3) .
Discussion
The main factors facilitating implementation of MDA for LF programmes were awareness creation through innovative community health education programmes, creation of partnerships and collaborations, integration with existing NTD programmes, motivation of CDDs through appropriate incentives and training mechanisms, management of adverse effects and creation of morbidity management programmes. Some of the major barriers to implementation included the lack of geographical demarcations and unregistered migrations into rapidly urbanizing areas, major disease outbreaks like the Ebola virus disease in West Africa, delayed drug deliveries at both country and community levels, inappropriate drug delivery strategies, limited number of CDDs and allocation of large number of households for drug distribution. Awareness creation efforts involving the use of innovative and socially appropriate health education or behavioral change messages informed by KAP surveys can facilitate implementation of future MDAs for LF. Conducting KAP surveys prior to MDA for LF implementation helps to minimize misinformation by developing standardized messages and IEC materials that address community concerns. Several other studies have highlighted the importance of locally relevant community health education initiatives in MDAs for LF [47] [48] [49] . Krentel et al.'s [50] systematic review of factors that influence individual compliance to MDA for LF also emphasizes the need to adapt community health education strategies to local contexts.
Strategic partnerships and collaborations are essential for successful implementation of MDA for LF programmes because they leverage the limited government resources and guarantee sustained political commitment from local authorities. Bush et al [8] , highlights the role of partnerships in MDA for LF and other NTD control activities by stating that "partners advocate and facilitate progress in operational research, programmatic development, capacity building, resource mobilization and monitoring." Furthermore, community partnerships provide a platform to build respectful relationships, engender trust and sustain community support towards MDA for LF programmes [51] .
Though integration of MDA for LF with other interventions was found to facilitate implementation, the different drug requirement frequencies, as well as time lengths and target areas make it a complex process. Various concerns regarding integration of MDAs have been raised including possible side effects from co-administration of drugs, and challenges in monitoring and evaluation [52] . One study found that integrating MDA for LF with onchocerciasis was highly achievable, but much more complicated when done with schistosomiasis [53] .
To be effective, integration requires careful consideration of several issues including the geography, epidemiology and ecology of different NTDs, in addition to the advantages and disadvantages of existing control strategies [54] . It is important that any integration efforts are aimed at strengthening health systems and developed within primary healthcare, to encourage programme continuity and sustainability [55] . Additionally, where two or more programmes cannot be fully integrated, it is certainly possible that co-planning allows the programmes to move forward at their separate time frames, as other programmatic activities can still be coordinated.
Delays in drug delivery at national and community levels suggest the need for proactive strategic planning from programme implementers to tackle unforeseen drug shipment delays and logistical challenges encountered by the CDDs. The intricate nature of the work that CDDs perform in MDAs for LF demands for consistent motivation. Several motivating factors have been suggested by Njomo et al., that include provision of transportation, capacitation and training, proper supervision, trust and familiarity with community and recognition [35] .
Occurrence of major disease outbreaks like the Ebola virus disease in West Africa may interrupt MDA for LF activities, hence the need to adequately prepare for such kind of eventualities [33, 46] . MDA for LF programmes may not only be interrupted, but possible evolution of negative cultural sentiments towards MDA drugs may occur due to the nature of the disease outbreak. This entails the need for LF MDA programmes to reinforce health education campaigns aimed at tackling negative community sentiments.
Deficiency of definite information about populations at risk in rapidly urbanizing un-demarcated areas that experience high-unregistered migrations, affects the quality of monitoring and evaluation, coverage estimation and the planning of treatment supplies. Lack of demarcations also negatively affects the mapping of the geographical distribution of LF disease. Indeed, rapid and long-term migrations may affect the disease epidemiology hence hindering MDA for LF activities. Some authors have suggested the need to monitor population dynamics when planning MDA for LF [56, 57] .
Reducing the challenges to the implementation process of MDA for LF would require adopting a system thinking approach. This approach may be relevant because it demands careful consideration of possible consequences of various interventions through team work and collaborative thinking by relevant stakeholders [58] . The involvement of various stakeholders would help to critically consider in an iterative and systematic manner, the interactions between MDA for LF and other components within the local health systems [59] . Key health systems components which could be considered include resources (health workers, finances, drugs, and information), health service delivery systems, governance or leadership as well as community norms and values [60] .
Reaching the 2020 global target for LF elimination will require multi-sectoral approaches and integration of the already effective control strategies. This will mean not only focusing our attention on MDA for LF, but also strengthening vector control strategies and compliance to mosquito net use in endemic areas. Furthermore, MDA for LF implementation teams should systematically consider the factors that have been outlined in this review, determine their relevance to the local context and develop a plan to specifically address these issues in advance of the implementation efforts. Formative research should be undertaken to focus on any specific or additional contextual issues, where the generated information would be valuable for good implementation. For example, the 7 facilitating factors and the 5 barriers could be assigned to specific team members to assess, determine and record how these factors will be addressed prior to implementation.
Study strengths and limitations
One of the major limitations of this review is the paucity of SSA literature explicitly discussing 'MDA for LF implementation' as most articles were focused on reporting about the disease prevalence. Lack of publications from the francophone region in SSA is another limitation to our review. However, we tried to mitigate this by including two studies from Togo and Mali, and we also triangulated our findings with other robust systematic reviews like Krentel et al.'s [50] . One of the key strengths in this review lies in the extra effort to extensively search the literature from different countries in SSA. Another strength is the inclusion of papers with a wide methodological variety, allowing us to capture a wide range of issues surrounding implementation of MDA for LF.
Conclusion
This systematic review has highlighted various factors that shape implementation of MDA for LF. Key areas of success that should be considered for every successful MDA for LF undertaking include those facilitating the implementation process such as; building of strategic partnerships for innovative resource mobilization, especially in resourcelimited settings, exploring possibilities of programme integration both at national and primary healthcare levels and extensive engagement of the community in programme implementation efforts. Logistical, geographical and biological barriers to MDA for LF implementation need careful consideration before programme design and implementation.
The need to understand context specific factors shaping implementation of MDA for LF is not only important for SSA, but also for other countries at risk of infection. This understanding will form the basis for all planning, organization and implementation of MDA for LF, if we are to reach the WHO 2020 target of elimination. We therefore recommend that research on MDA for LF not only focuses on drug delivery and uptake, but more so on the main implementation issues as identified by the review. Further research should explore in detail the different approaches taken to improve MDA for LF implementation by employing some of the general steps used in models of implementation research.
